S1. Estimation of the lattice mismatch between InAs and In 0.6 Ga 0.4 As
Lattice mismatch between the core and the shell was estimated to be ~2.7% using the bulk lattice constants of the two materials. Wurtzite (WZ) InAs and In x Ga 1-x As are not stable in bulk form, but their bulk lattice constants can be roughly calculated based on their zinc blende (ZB) bulk structure. The lattice constants for zinc blende In 0.6 Ga 0.4 As and InAs are 5.8963Å and 6.0583Å, respectively 1 . Assuming that the ZB and WZ structures of the same material have the same distance between the closepacked lattice planes, the lattice constants of WZ phase can be deduced from those of the ZB phase based on geometrical considerations:
2 Thus, the lattice mismatch between WZ InAs and In 0.6 Ga 0.4 As can be estimated.
S2. Scanning transmission electron microscopy (STEM) images from different
segments of the core-shell nanowire increases from zero to around -5% within a distance of ~ 2 nm to the core-shell interface and then decreases slightly at the nanowire surface. The existence of compressive strain in the shell is consistent with the difference in lattice constants between InAs and In 1-x Ga x As materials. However, the amount of compressive strain within the shell is larger than what would be expected from pure bulk lattice constants (S1). The quantitative discrepancy in strain between bulk and the core-shell nanowire is likely due to the size effect. As can be noticed in both the STEM image and strain maps, the surface of the nanowire is not completely flat but actually wavy at the nanometer scale. The strain within such a thin shell (~ 4 nm) may be relaxed via surface steps on the nanowire surface. In addition, there is also small amount of shear strain within the nanowire ( Figure S4f ). (FIB-SEM) (FEI Strata). When the indentation force was applied on the mobile part, the gap between the mobile and fixed part was enlarged. In effect, tensile stress was applied on the nanowire.
S6. Sample preparation for in situ TEM
The transfer of the nanowires onto the EPTP device consists of several steps. First, the nanowires were dispersed on Cu TEM grid coated with amorphous carbon film.
Then, individual nanowires were welded to the tip of a micromanipulator inside FIB-SEM using EBID of Pt and lifted out. Afterwards, the nanowire was transferred onto the EPTP device with the micromanipulator inside FIB-SEM. After individual nanowires were lifted out and mounted on EPTP device in FIB-SEM, the EPTP device was then fixed onto the in situ TEM holder for in situ TEM measurement.
The two ends of the nanowire were fixed on the movable and fixed part, respectively. Figure S9 . I-V curves of the core-shell nanowire obtained at two different voltage ranges and applied tensile stresses.
S8. NBED pattern for strain measurement

S10. Repeated measurements
The stability of the setup and the reproducibility of the mechanical and electrical measurements were tested by repeating measurements at the same total load. Here we show the results from such a repeated measurements at 30 µN. For the first measurement, the total load applied on the EPTP device was gradually increased to 30 µN. After STEM-NBED and I-V measurement, the load was returned to 0 µN with the same speed. After about 5 minutes, the same measurement was repeated again and we obtained NBED map and I-V curve when the indentation force was increased to 
S12. Electromechanical properties of bare InAs nanowire measured with the EPTP device
The difference between the piezoresistive property of bare InAs nanowire and InAs/In 0.6 Ga 0.4 As nanowire are two fold: the relative change in resistivity varies linearly with tensile stress for bare InAs nanowire while it changes nonlinearly in the core-shell nanowire; the piezoresistance coefficient of pure InAs nanowire is smaller than that of the core-shell nanowire.
